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Problem to be solved 

To provide a surgical microscope for two observers that solves the problems of the prior art which is the large scale that interferes with 
the work of the operation and the narrowing of the work space. 

Resolution Means 

A surgical microscope has a first output light that transmits a light from an objective optical system, and in accompany with a first prism 
that splits into the first outgoing light and a second outgoing light which emits facing to a certain angle and a second prism that creates 
a third outgoing light by receiving the second outgoing light all being arranged between an objective optica! system and an image optical 
system, the first prism is built into a first housing, and the second prism is built into a second housing, and these first and second housings 
are connected in a manner so that the second prism is able to move by centering a symmetry axis of the second outgoing light in relation 
to the first prism, further a microscope body is connected to the incident side of the first housing, a first ocular barrel is connected to the 
outgoing side of the first outgoing light of the first housing, and a second ocular barrel is connected to the outgoing side of the second 
housing. 

Scope of Claims 



Claim 1 

A surgical microscope, comprising: 

a microscope body builds-in an objective optical system which enters a light from an object and emits it as an afocal light, 
an ocular barrel is built into an ocular optical system which forms an image of said afocal light and which causes an image optical system 
forming left and right eye images of the object as well as said left and right eye images to enter respectively to both eyes of an observer, 
and said surgical microscope is comprised in such a manner where an incident plane for entering a light from said objective optical system, 
and a half transmitting/half reflecting plane for transmitting a portion of said entered light as the first outgoing light and reflecting another 
portion of said entered light facing to said incident plane side at a certain angle are arranged between said objective optical system and 
said imaging optical system, and also in conjunction with a first prism that makes this reflecting light to be a second outgoing light, 



a second prism is endowed with a first reflecting plane that is arranged at an incline with a certain angle in relation to an optica! axis of 
the second outgoing light which is emitted from the first prism and which reflects the second outgoing light, and a second reflecting plane 
for reflecting the second outgoing light which is reflected on the first reflecting plane facing to the outgoing plane formed by positioning 
once again at the first reflecting plane side, and which makes a light reflected by the second reflecting plane to be a third outgoing light, 
the first prism is built into a first housing, the second prism is built into a second housing, and the first housing and second housing are 
connected in a way so that the second prism can move by centering a symmetry axis of the second outgoing light in relation to the first 
prism, further said microscope body is connected to the incident side of the first housing, a first ocular barrel is connected to the outgoing 
side of the first outgoing light of the first housing, and a second ocular barrel is connected to the outgoing side of the second housing. 

Description of the Invention 

0001 

Industrial Applications 

The present invention relates to a surgical microscope that provides an ocular optical system which causes an imaging optical system 
forming a left and right eye image of the object as well as the left and right eye image to enter into the left and right eyes of an observer 
respectively. 

0002 
Prior Art 

At present, surgery using a surgical microscope, what is called microsurgery, has been advanced as well as precise, and especially, 
operations have been performed by observing a surgical microscope with two persons or approaching a surgical part from various 
directions. Conventional surgical microscopes are known in Japanese Patent Publication No, H6-22502, Japanese Patent Publication 
No. S47-41473, and publication of Public Utility Model No. S55-39364. 

0003 

Problems overcome by the invention 

However, the following problems exist in the conventional surgical microscope. First, the known surgical microscope in Japanese Patent 
Publication No. H6-22502 has problems where the vicinity around the objective lens becoming large-scaled and thereby becoming an 
obstacle for the surgical work because the arrangement relationship of two ocular barrels are fixed at 180° and the construction is to 
arrange many optical members at the tip end of a microscope in concentrated manner In addition, there was another problem that the 
distance from the lower plane of a surgical microscope to the ocular lens becomes longer and the working space is narrowed due to the 
splitting of the luminous flux which enters into the objective lens by a 90° reflecting type beam splitter. 

0004 

On the other hand, in surgical microscopes of Japanese Patent Publication No. S47-41473, and publication of Public Utility Model No. 
S55-39364, there is the problem that only one observer could observe depending on the approaching direction to the surgical part 
because the angles to look through are restricted to 180° and 90°. 

0005 

The present invention is achieved in consideration of these problems described above, and the objective is to provide a surgical 
microscope for two person observation which solves the problems in the prior art of large-scaling which hinders the surgical work and 
the narrowing of the work space. 

0006 

Problem resolution means 

(Construction): The present invention comprises a microscope body builds-in an objective optical system which enters a light from an 
object and emits it as an afocal light, an ocular barrel is built into an ocular optical system which forms an image of said afocal light and 
which causes an image optical system forming left and right eye images of the object as well as said left and right eye images to enter 
respectively to both eyes of an observer, and it comprises an incident plane for entering and transmitting a light from said objective optical 
system, and a half transmitting/half reflecting plane for transmitting a portion of said entered light as the first outgoing light and reflecting 
another portion of said entered light facing to said incident plane side at a certain angle are arranged between said objective optical 
system and said imaging optical system, and also in conjunction with a first prism that makes this reflecting light to be a second outgoing 
light, a second prism is endowed with a first reflecting plane that is arranged at an incline with a certain angle in relation to an optical axis 



of the second outgoing light which is emitted from the first prism and which reflects the second outgoing light, and a second reflecting 
plane for reflecting the second outgoing light which is reflected on the first reflecting plane facing to the outgoing plane formed by 
positioning once again at the first reflecting plane side, and which makes a light reflected by the second reflecting plane to be a third 
outgoing light, the first prism is built into a first housing, the second prism is built into a second housing, and the first housing and second 
housing are connected in a way so that the second prism can move by centering a symmetry axis of the second outgoing light in relation 
to the first prism, further said microscope body is connected to the incident side of the first housing, a first ocular barrel is connected to 
the outgoing side of the first outgoing light of the first housing, and a second ocular barrel is connected to the outgoing side of the second 
housing. 

0007 

(Operation) 

A light from the object becomes an afocal light through an objective optical system and enters into a first prism. A portion of the afocal 
light that entered into the first prism becomes the first outgoing light, and enters into the left and right eyes of one observer through an 
image optical system and an ocular optical system. Another portion of the afocal light is reflected by a certain angle towards the incident 
plane side of the first prism, and then reflected once more on the first reflecting plane becoming the second outgoing light where it then 
enters into a second prism. The light entered into the second prism is reflected on the first reflecting plane of the second prism and then 
reflected once more on the second reflecting plane becoming the third outgoing light where it then enters into the left and right eyes of 
another observer through the image optical system and the ocular optical system. When making the second prism to move in relation 
to the first prism here, the ocular barrel that is connected to a second housing where the second prism is built-in is also moved and the 
direction of one ocular barrel is changed in relation to the direction of another ocular barrel. 

0008 

Embodiments 
< Embodiment 1 > 

Embodiment 1 of the present invention will be described hereafter with reference to Fig. 1 through Fig. 6. 

Construction: The numeral 1 is a microscope body of a surgical microscope in Fig. 1, and an objective lens 2 of the objective optical 
system is built-in at the tip end of the microscope body. The numeral 3 is a first housing, and a first prism 4 connected to the microscope 
body is built-in here. The numeral 5 is a second housing, and a second prism 6 is built-in here. The second housing 5 is connected with 
the ability to move by centering an optical axis 0 2 describe later in relation to the first housing 3. The numerals 7a and 7b are ocular 
barrels individually, 7a is the ocular barrel connected to the first housing 3 and which builds-in an image optical system 8a and an ocular 
optical system 9a. The other ocular barrel 7b is connected to the second housing 5 and which builds-in an image optical system 8b and 
an ocular optical system 9b. 

0009 

The direction of the center axis of the ocular barrel 7b connected to the second housing 5 is facing to the lateral side with a 90° rotating 
direction in relation to the direction of the center axis of the ocular barrel 7a connected to the first housing 3. In addition, an image erect 
prism that is not illustrated in the Drawing is arranged between the image optical systems 8a, 8b and the ocular optical systems 9a, 9b 
in each of the ocular barrels 7a and 7b. 

0010 

The first prism 4, the second prism 6, and each optical axis are hereafter described in detail. First, a plane of the microscope body 1 side 
is considered to be the incident plane 10, and the other side plane is considered to be the half transmitting/half reflecting plane 1 1 in the 
first prism 4. In addition, the half transmitting/half reflecting plane 1 1 transmits a portion of light that entered through the incident plane 
10 from the objective optical system side as the first outgoing light, and on the other hand, it reflects another portion of the light facing 
toward the incident plane 1 0 at a certain angle, and also makes the light reflected on the incident plane 1 0 to be a second outgoing light. 

0011 

The optical axis 0, of the first outgoing light is the optical axis of the objective lens 2 and is also the symmetry axis positioned at the center 
of the lateral of optical axis of the ocular barrel 7a connected to the first housing 3. The optical axis 0 2 of the second outgoing light is 
formed by the optical axis O^f the first outgoing light being deflected by the half transmitting/half reflecting plane 1 1 and the incident plane 
10, then is arranged facing towards the second prism 6 from the first prism 4. 



0012 

In the second prism 6, the ocular barrel 7b side plane is the outgoing plane 1 2, and the opposite side plane thereof is the full reflecting 
plane 1 3. The outgoing plane 1 2 is perpendicular in relation to the optical axis 0, of the first outgoing light and is placed at an incline at 
a certain angle in relation to the optical axis of the second outgoing light 2. In addition, the luminous flux of the second outgoing light that 
entered into the second prism 6 is reflected once by the outgoing plane 12 of the second prism, and then which becomes the third 
outgoing light by being reflected once again by the full reflecting plane 1 3 of the second prism 6 and enters from the outgoing plane 1 2 
into the optical system of the ocular barrel 7. The optical axis of the third outgoing light is arranged in parallel to the central axis of the 
ocular barrel 7b. 

0013 

As shown in Fig. 2 viewing from the arrow A in Fig. 1 , the microscope body support arm 14 is mounted in one body at the lateral side of 
the microscope body 1 . The tip end of the microscope body support arm 1 4 is linked to the arm tip end part 1 5 of a widely known platform 
that has the ability to move the microscope body 1 to desired positions. Further, the microscope body support arm 14 is supported to 
be able to move freely by centering the axis Op perpendicular to the paper surface in relation to the arm tip end part 15 of the platform. 

0014 

(Operation): When observing an object surface X with this surgical microscope, a light emitted from the object surface X becomes an 
afocal luminous flux through the objective lens 2 and it enters from the reflecting plane 10 thereof to the first prism 4. This incident 
luminous flux is split into the first outgoing light that transmits and the second outgoing light that is reflected by the half transmitting/half 
reflecting plane 1 1 of the first prism 4. 

0015 

The luminous flux portion of the first outgoing light transmitted through the half transmitting/half reflecting plane 1 1 forms images on the 
image formation plane Y respectively through two pairs of imaging optical systems 8a and 8a, and forms left and right eye images. The 
left and right eye images are entered into the left and right eyes of one observer through each of the ocular optical systems 9a. 

0016 

On the other hand, the luminous flux reflected by the half transmitting/half reflecting plane 1 1 becomes the second outgoing light by being 
reflected on the incident plane 1 0 of the first prism 4, and enters into the second prism 6 of the second housing 5. The luminous flux that 
entered into the second prism 6 is reflected once by the outgoing plane 12 of the second prism 6 then reflected once again by the full 
reflecting plane 1 3 of the second prism 6 and becomes the third outgoing light, and forms images respectively, similar to the first outgoing 
light, on the image formation plane Y through the two pairs of imaging optical systems 8b and 8b in the ocular barrel 7b, and forms left 
and right eye images of the object. The left and right eye images are entered into the left and right eyes of another observer through each 
of the ocular optical systems 9b. 

0017 

Here, a relative angle for two observers to look through the ocular lens barrels 7a and 7b is 90° around the axis 0„ however the left and 
right eye images of the correct direction and correct parallax for each observer to work are provided. 

0018 

Next, in order to change the state for observing the object from the upper direction as shown in Fig. 1 to the state for observing the object 
from the side direction, the Fig. 2 state can be changed to the Fig. 3 state by moving the microscope support arm 1 4 by centering the axis 
Op in relation to the arm tip end part 15 of the platform in Fig. 2, and also moving the second housing 5 by centering the optical axis 0 2 
of the second outgoing light in relation to the first housing 3. Further, Fig. 4 is the state of viewing the position of Fig. 3 from the direction 
of the arrow B of Fig. 3. 

0019 

In other words, two observers look through the ocular barrels 7a and 7b nearly side by side, and in this case, the second housing 5 rotates 
90° around the optical axis 0 2 in relation to the first housing 3, and the ocular barrel 7b rotates 90° around the central axis in relation to 
the second housing 3. In other words, the second housing 5 and the ocular barrel 7b should be rotated in the opposite direction and the 
same amount. Therefore, identical left and right eye images of the correct direction and correct parallax are provided to each of the 
observers. 



0020 

(Effect): In the present invention, changing observation from the upper direction and the side direction can be achieved by a simple 
construction where the second housing 5 is merely connected with the ability to move freely in relation to the first housing 3. The zooming 
optical system is omitted in the present Embodiment, however the zooming can be made by inserting the well-known drums or turret type 
zooming lenses between, for instance, the objective lens 2 and the first prism 4, the first prism 4 and the ocular barrel 7a, the second prism 
6 and the ocular barrel 7b and so forth. 

0021 

Further, if the first housing 3 is connected in relation to the microscope body 1 that causes the first prism 4 to move by centering the 
symmetry axis 0^ of the left and right optical axis, the position can be selected by rotating the ocular barrel 7b around another ocular barrel 
7a. For instance, observation from more directions can be achieved by changing the state of Fig. 5 and Fig. 6. 

0022 

< Embodiment 2 > 

Embodiment 2 of the present invention will be described hereafter with reference to Fig. 7 and Fig. 8. 

(Construction): The numeral 20 is the microscope body of a surgical microscope in Fig. 7, and the objective lens 21 is built into the tip 
end of this microscope body. The first afocal lens group 22 of the afocal zooming optical system positioned at the outgoing side of the 
objective lens 21 , and the second afocal lens group 23 are arranged in parallel to the optical axis 0 3 within the microscope body 20. Every 
first afocal lens group 22 and second afocal lens group 23 is arranged symmetrically, each of the symmetrical central axes is common. 

0023 

The first afocal group 22 and the second afocal group 23, as shown in Fig. 8, are arranged point symmetrically when viewing the objective 
lens 21 , the first afocal group 22, and the second afocal group 23 from the upper direction. In other words, a segment joining the center 
of the first afocal group 22 and a segment joining the center of the second afocal group 23 are crossed at a right angles and also the 
symmetric point matches with the intersection thereof. In addition, this intersection also matches with the optical axis 0 3 of the objective 
lens 21. 

0024 

The first housing 25 is connected to the microscope body 20, and the first prism 26 is built into this first housing 25. The second housing 
27 is connected so as to move centrally around the optical axis 0 4 describe later within the first housing 25. The second housing 27 
builds-in the second prism 28. The ocular barrels 7a and 7b are connected, similar to Embodiment 1 described above, to the first housing 
25 and the second housing 27. 

0025 

The first prism 26 and the optical axis are described hereafter in detail. The first prism 26 comprises the incident plane 29, the half 
transmitting/half reflecting plane 30, and the outgoing plane 31. The second prism 28 comprises the outgoing plane 32, and the full 
reflecting plane 33. The optical axis 0 3 of the objective lens 21 is also the symmetry axis of the left and right optical axis of the ocular 
barrel 7a connected to the first housing 25, and furthermore is the optical axis of the first outgoing light that emits from the first prism 26. 
The half transmitting/half reflecting plane 30 transmits a portion of light that entered from the objective optical system side as the first 
outgoing light, and meanwhile, it reflects another portion of the light facing in relation to the first outgoing light at a certain angle. Further, 
it reflects the light that is reflected by the incident plane 31, and is reflected by the incident plane 29 by facing once again towards the 
incident plane 29 to be the second outgoing light. In other words, the optical axis 0 4 of the second outgoing light is created by the optical 
axis 0 3 being deflected from the half transmitting/half reflecting plane 30 through the incident plane 29, the outgoing plane 30, and once 
again through the incident plane 29. 

0026 

The microscope body 20, similar to Embodiment 1 , is supported by the microscope body support arm and the arm part of the platform, 
however it is not illustrated in the Drawings. 

(Operation): When observing the object surface X with this surgical microscope, a light emitted from the object surface X becomes an 
afocal luminous flux through the objective lens 21, and enters into the first afocal lens group 22 and the second afocal lens group 23 
respectively. Subsequent to the light that entered into each of the afocal lens groups 22 and 23 passing through several lenses which 
are necessary for zooming therein, it becomes four afocal luminous fluxes once again and enters into the first prism 26. In addition, it 



is split into the first outgoing light that transmits through, and the second outgoing light that is reflected by, the half transmitting/half 
reflecting plane 30 of the first prism 26. 

0027 

The luminous flux from the first afocal lens group 22 within the first outgoing light that transmits the half transmitting/half reflecting plane 
30 forms images respectively on the image formation plane Y through the imaging optical system 8a in the ocular barrel 7a and creates 
the left and right eye image of the object. This left and right eye image is zoomed by shifting the lenses inside the first afocal lens group 
22. 

0028 

On the other hand, the luminous flux reflected by the half transmitting/half reflecting plane 30 is reflected in the order of the incident plane 
29 of the first prism 26, the outgoing plane 31 , and again by the incident plane 29, and which becomes the second outgoing light, then 
enters into the second prism 28 of the second housing 27. The luminous flux that entered into the second prism 28 isx reflected once 
by the outgoing plane 32 of the second prism 28, and becomes the third outgoing light subsequent to being reflected again on the full 
reflecting plane 33of the second prism 28, and the luminous flux from the second afocal lens group 23 from among these forms an image 
respectively on the image formation plane Y through the imaging optical system 8b and forms the left and right eye image of the object. 
This left and right eye image is zoomed by shifting lenses inside the second afocal lens group 23. The left and right eye image is entered 
into the left and right eyes of another observer respectively through the ocular optical system 9b. 

0029 

Here, a relative angle for two observers to look through the ocular lens barrels 7a and 7b is 90°, however the left and right eye images 
of the correct direction and correct parallax enabling each observer to work are provided through the first afocal lens group 22 and the 
second afocal lens group 23. 

0031 

(Effects): Even though the present Embodiment is the form of conventional surgical microscopes where the afocal lens group of the afocal 
zooming optical system is built into the microscope body, similar operation effects to Embodiment 1 can be achieved. In addition, surgical 
work is easy to perform because the distance between two observers can be separated by increasing the number of reflections within 
the first prism 26. 

0032 

< Embodiment 3 > 

Embodiment 3 of the present invention will be described hereafter with reference to Fig. 9 and Fig. 1 0. 

(Construction): Only the construction of the microscope body in Embodiment 3 is different in comparison with Embodiment 2, and hence 
the descriptions are omitted except for the microscope body thereof. 

0033 

(Construction): The numeral 40 is the microscope body of a surgical microscope in Fig. 9, and the objective lens 41 and the afocal lens 
group 42 of the afocal zooming optical system are arranged here. Reference indicator 0 5 is the optical axis of the objective lens 41 and 
at the same time is the symmetry axis of the left and right optical axis of the ocular barrel 7 connected to the fist housing 25; furthermore, 
it is the optical axis of the first outgoing light that is emitted from the first prism 26. 

0034 

(Operation): When observing the object surface X with this surgical microscope, a light emitted from the object surface X becomes an 
afocal luminous flux through the objective lens 4 1 and enters into the afocal lens group 42. The light that entered into the afocal lens group 
42 becomes once again one afocal luminous flux subsequent to passing through several lenses that are necessary for zooming, and then 
enters into the first prism 26. After this, the left and right eye images of the correct direction and correct parallax for each of the observers 
are provided similar to Embodiment 1 and Embodiment 2. 



0035 

(Effects): In addition to the effects of Embodiment 2 described above as shown in Fig. 10, the effect that the observation from every 
direction around the optical axis 0 5 by another observer can be achieved because the objective optical system is comprised with a single 
objective lens 41 and a single afocal lens group 42 in the present Embodiment. 

0036 

< Embodiment 4 > 

Embodiment 4 of the present invention will be described hereafter with reference to Fig. 1 1 and Fig. 1 2. 

(Construction): Only the optical path after the first outgoing light that transmits through the half transmitting/half reflecting plane 1 1 of the 
first prism is different in comparison with Embodiment 3 described above so descriptions relating to other than that are omitted. 

0037 

(Construction): The numeral 51 in Fig. 1 1 is a third housing that builds-in the third prism 52, and this third housing 51 is connected so as 
to move centrally around the optical axis 05 in relation to the first housing 25. In Embodiment 3 described above, the ocular barrels 7a 
and 7b connected to the second housings 25 and 27 are connected so as to move centrally around the optical axes 0 5 and 0 7l to be 
described later, in relation to the Second housing 27 and the third housing 51. 

0038 

The third prism 52 and the optical axes 0 6 and 0 7 will be described hereafter. The third prism 52 comprises the first full reflecting plane 
53 and the second full reflecting plane 54. In addition, the outgoing optical axis 0 6 emitted from the third prism 52 is the optical axis of 
the luminous flux formed by the optical axis 0 5 being deflected by the first full reflecting plane 53 and the second full reflecting plane 54. 
0 7 is the optical axis of the luminous flux emitted from the second prism 28. 

0039 

(Operation): A luminous flux made by the first outgoing light that entered into the third prism is reflected and emitted by the first full 
reflecting plane 53 and the second full reflecting plane 54, and enters into the left and right eyes of the observer through the ocular barrel 
7a. 

0040 

In order to change from the state where the object is observed from the directly above direction as shown in Fig. 1 1 to the state where 
the object is observed from the slanting downward direction, the change to the state of Fig. 1 2 can be achieved by moving the microscope 
body support arm 14 in relation to the arm tip end part 15 of the platform and also by moving the ocular barrels 7a and 7b by centering 
the optical axes 0 7 and 0 6 in relation to the second housing 27 and the third housing 51 . In other words, the line connecting the left and 
right axes of two observers can be maintained horizontally. 

0041 

(Effects): Surgery can be performed with a comfortable posture even when observing the object from the slanting downward direction 
because two ocular barrels 7a and 7b are made to be able to move freely around the optical axes 0 5 and 0 7 perpendicular to the optical 
axis 0 5 in the present Embodiment, and surgical work is easy to perform because the ocular barrel 7 has an ability to observe with nearly 
the same state in relation to 0 5 . 

0042 

Further, the third prism 52 is constructed with a penta prism. However, needless to say that similar effects can be achieved using other 
twice reflecting prisms. 

[Appendix] 

(1) A surgical microscope comprises a microscope body that builds-in an objective optical system which inputs a light from an object and 
emits it as an afocal light, an ocular barrel is built into an ocular optical system which forms an image of said afocal light and which causes 
an image optical system forming left and right eye images of the object as well as said left and right eye images to enter respectively to 
both eyes of an observer, and it comprises an incident plane for entering and transmitting a light from said objective optical system, and 
a half transmitting/half reflecting plane for transmitting a portion of said entered light as the first outgoing light and reflecting another portion 
of said entered light facing to said incident plane side at a certain angle are arranged between said objective optical system and said 



imaging optical system, and also in conjunction with a first prism that makes this reflecting light to be a second outgoing light, a second 
prism is endowed with a first reflecting plane that is arranged at an incline with a certain angle in relation to an optical axis of the second 
outgoing light which is emitted from the first prism and which reflects the second outgoing light, and a second reflecting plane for reflecting 
the second outgoing light which is reflected on the first reflecting plane facing to the outgoing plane formed by positioning once again at 
the first reflecting plane side, and which makes a light reflected by the second reflecting plane to be a third outgoing light, the first prism 
is built into a first housing, the second prism is built into a second housing, and the first housing and second housing are connected in 
a way so that the second prism can move centrally around a symmetry axis of the second outgoing light in relation to the first prism, further 
said microscope body is connected to the incident side of the first housing, a first ocular barrel is connected to the outgoing side of the 
first outgoing light of the first housing, and a second ocular barrel is connected to the outgoing side of the second housing. 

0043 

(2) A surgical microscope according to (1 ), wherein the first housing is connected to the microscope body so that the first prism can move 
around the symmetry axis of the left and right optical axis of the objective optical system. Through this construction, when moving the 
first prism around the left and right optical axis of the objective optical system in relation to the microscope body, the first housing which 
builds-in the first prism, the second housing connected thereto, and the ocular barrel connected thereto also moves, and in addition to 
operation (1 ), the direction of an ocular barrel in relation to the direction of another ocular barrel at one more place can change. 

0044 

(3) A surgical microscope according to (1) and (2), wherein the objective optical system comprises an afocal lens group of two pairs of 
afocal zooming optical systems having a common symmetry axis with a single objective lens. It has the function, according to this 
construction, where the first prism is moved and the observation light (light from the object) enters into the left and right eyes of the 
observer at the position where either one of optical axes of two pairs of afocal lens groups match with another optical axis. 

0045 

(4) A surgical microscope according to (1) and (2), wherein the objective optical system comprises a single objective lens and an afocal 
lens group of the single afocal zooming optical system. It has the function, according to this construction, where a partial luminous flux 
of the single afocal lens group forms an image by the imaging optical system even when the first prism is moved, and the observation 
light (light from the object) enters into the left and right eyes of observer in every possible position of another ocular barrel. 

0046 

(5) A surgical microscope according to (1) through (4), wherein in addition to arranging a third prism that forms a fourth outgoing light by 
twice reflecting the first outgoing light of said first prism to between said first housing and an ocular barrel connected to said first housing 
and then deflecting perpendicularly, and meanwhile a third housing is connected in a way so that said third prism can move centrally 
around the optical axis of said first outgoing light in relation to the first prism in the first housing, it is set so that the third outgoing light can 
also emit perpendicularly in relation to the first outgoing light. 

0047 

(6) A surgical microscope according to (5), wherein the third prism is a penta prism. According to (5) and (6), a portion of an afocal light 
that entered into the first prism becomes the first outgoing light and enters into the third prism. The light that entered into the third prism 
becomes a fourth outgoing light by being reflected twice and also by being deflected perpendicularly, and enters into the left and right eyes 
of one observer through the imaging optical system and the ocular optical system. When moving the third prism in relation to the first 
prism by centering the optical axis of the first outgoing light, the third housing that builds-in the third prism and the ocular barrel are also 
moved, and the direction of another ocular barrel at one more place is changed in addition to the affects of (2). The angles for looking 
through a surgical microscope for use by two persons can be set freely. 

0048 

A surgical microscope, comprising: 

a microscope body builds-in an objective optical system which inputs a light from an object and emits it as an afocal light, 
an ocular barrel is built into an ocular optical system which forms an image of said afocal light and which causes an image optical system 
forming left and right eye images of the object as well as said left and right eye images to enter respectively to both eyes of an observer, 
and said surgical microscope is comprised in such a manner where along with a first prism which is endowed with a half transmitting/half 
reflecting plane for transmitting a portion of light from said objective optical system between the objective optical system and said imaging 
optical system through as a first outgoing light and then reflecting another portion of light from the objective optical system as the second 
outgoing light, and a second prism which is endowed with a reflecting plane for receiving the second outgoing light from the first prism 



and reflecting the second outgoing light thereof, and a outgoing plane for emitting the light reflected on this reflecting plane as a third 
outgoing light are arranged, 

the first prism is built into a first housing, the second prism is built into a second housing, and the first housing and second housing are 
connected in a way so that the second prism can move by centering a symmetric axis of the second outgoing light in relation to the first 
prism, further said microscope body is connected to the incident side of the first housing, a first ocular barrel is connected to the outgoing 
side of the first outgoing light of the first housing, and a second ocular barrel is connected to the outgoing side of the second housing. 

0049 

(8) A surgical microscope according to (7), wherein said first prism comprises a reflecting plane for reflecting the first outgoing light 
reflected by the half transmitting/half reflecting plane, said second prism comprises a first reflecting plane for receiving and reflecting first 
the second outgoing light from the first prism and then a second reflecting plane for reflecting a light reflected by this first reflecting plane 
towards the outgoing plane, a second ocular barrel is connected in a manner so that it can move in relation to the second housing 
centrally around the symmetric axis of the third outgoing light emitted from the second prism. 

0050 

(9) A surgical microscope according to (8), wherein the number of reflection planes for reflecting the first outgoing light of the first prism 
that includes the half transmitting/half reflecting plane and the number of reflecting planes of the second prism are both the same number 
of odds or evens. 

0051 

Efficacy of the Invention 

In the present invention as described above, the vicinity of the objective lens can be constructed in a small scale because the luminous 
flux of two observers are split by means of the first prism arranged above the objective optical system, and also a space for an entire 
luminous flux between the microscope body and the ocular barrel becomes unnecessary thereby extending the work space because a 
member such as a 90° reflecting type beam splitter is not necessary. Further, the angles for looking through a surgical microscope by 
two observers can be set in various ways because the housings connected to the ocular barrels are freely movable centrally around each 
of the optical axes, and a posture conducing to work can be maintained. 

Brief Description of Drawings 

Fig. 1 is a front view illustrating a surgical microscope relating to Embodiment 1. 

Fig. 2 is a side view illustrating the surgical microscope viewing from the arrow A direction in Fig. 1 . 

Fig. 3 is a side view illustrating the state when changing the position of the surgical microscope. 

Fig. 4 is a bottom view illustrating the surgical microscope viewing from the arrow B direction in Fig. 3. 

Fig. 5 is a view illustrating when changing the surgical microscope to a different position. 

Fig. 6 is a view illustrating when changing the surgical microscope to another different position. 

Fig. 7 is a front view illustrating a microscope relating to Embodiment 2. 

Fig. 8 is a plan view illustrating the state when changing the position of the surgical microscope relating to Embodiment 2 in the same 
manner. 

Fig. 9 is a front view illustrating a surgical microscope relating to Embodiment 3. 

Fig. 10 is a front view illustrating the state when changing the position of the surgical microscope relating to Embodiment 3 in the same 
manner. 

Fig. 1 1 is a front view illustrating a surgical microscope relating to Embodiment 3. 

Fig. 12 is a side view illustrating the state when changing the position of a surgical microscope relating to Embodiment 3 in the same 
manner. 

Description of Numerals 



1 microscope body of a surgical microscope 

2 objective lens of the objective optical system 

3 first housing 

4 first prism 

5 second housing 

6 second prism 
7a and 7b ocular barrel 

8a and 8b imaging optical system 



9a and 9b ocular optical system 

10 incident plane 

1 1 half transmitting/half reflecting plane 

12 outgoing plane 

13 full reflecting plane 
0, optical axis 

0 2 optical axis 

0 3 central axis 



